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By the preseni Amendmem, claims 1, 5-7, 9, JO, 15, 24, 25, and 29 have been amended. 
Claims 2-4, 8, U-14, 16-23, 26-28, md 30-33 have not been amended bm are presented xogeiher 
with The amended claims for the Examiner's convenience, Independem claims 1 and 29 have 
been amended lo clarify thai the radiant energy iransmitred along a length of the light collector 
tunnel is detected for determining relative position. Other changes have been made to the claims 
to improve consistency in the claim language. Attached hereto is a raarked-up version of the 
changes made to the claims by the present Amendmeni. The anachment is captioned: Version 
wi^h Maricin^s to Show ChangeK Made . Claims 1-33 remain in the application. No new 
matter has beei^ added by this Amendmeni. 

Applicant respectfully requests additional consideration and review of the claims in view 
of the foregoing amendment- ft is submitted that claims 1-33 are in condition for allowance. 
Early notification of allowabiliiy is therefore respectfully requested- 

If there are any outstanding issues which the Examiner feels may be resolved by way of 
telephone conference, the Examiner is cordially invited to contact the undersigned to resolve 
these issues. 



Respectfully submitted. 




By: 




(Date) 



Alvin a WiitbUn 

RegisttationNo. 40,267 

AKIN, GUMP, STRAUSS, HAUER & FELD, L.L-P. 

P.O. Box 688 

Dallas, TX 75313-0688 

Direct Pial: (2X4)969-4290 

Facsimile: (214)969-4343 
E-Mail: awirihlin@aJungump.com 
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Version wit^ Markings Show Changes Made 

In the Claims 

1 . (Amended) An optical Transducer, comprising: 
a light source for emining radiant energy; 

a b^e member; 

an elongate light collector positioned for receiving radiant energy from the light 
source, the elongate light collector comprising a tunnel formed in the base member and a 
collector window that extends along a length of the runnel, such that radiant energy projected by 
the Ught source through the window is incident on the tunnel and transmitted along a length of 
the tunnel with a portion of the transmitted radiant energy exiting the tunnel to thereby vary ihe 
intensity of light along the tunnel lengtii; and 

at least one photosensor positioned for detecting [the] on amount of the 
transmitted radiant energy [at a location in the tunnel]; 

vslierein the [intensity] amount of radiant energy [at the tunnel location] detected 
by the ai least one photosensor is indicative of at least relative position between the incident 
radiant energy and the at least one photosensor, 

2. An optical transducer according to claim 1 , wherein the window is formed as an 
open gap in the base member. 

3. An optical transducer according to claim 2, wherein a width of the gap is less than 
a cross dimension of the tunnel 

4. An optical transducer according to claim 1 , wherein a width of the window is less 
than a cross dimension of the tunnel 

5. (Amended) An optical transducer according to claim 1 , wherein the light source 
and hght collector are relatively movable to thereby vary the intensity of radiant energy [at] along 
the tuimel [location]. 

6. (Amended) An optical transducer according to claim 1 , and funher comprising a 
light blocking member extending between the light source and at least a portion of tiie elongate 
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lighT collector for blocking ar leasi a portion of the radiant energy from the light collector, the 
light blocking member and light collector being relatively movable for varying the position of the 
radiant energy incident on the light collector to thereby vary the amount of radiant energy 
nransmined [to] along the tunnel [location]. 

7. (Amended) An optical transducer according to claim 6, wherein: 

the base member comprises an elongate, mbular member having a central axis and 
a bore extending parallel to the central axis, the elongate light collector extending along a length 
of the mbular member for receiving, at least indirectly, radiant energy from the light source, the 
light collector having opposite ends such that radiant energy incident on a length of the light 
collector is trwismined to the light collector ends; 

the light blocking member being located within the bore for blocking at least a 
portion of the radiant energy from the light collector, the light blocking member being movable 
in the bore with respect to the light collector for varying the position of the radiant energy 
incident on the light collector to thereby vary the amount of radiant energy trar^smined to at least 
one of The lighi collector ends [the tutmel location]; 

the at least one ph otosensor positioned for detecting the amount of the transmiued 
radiant energy at the at least one light collecior end: 

wherein the amount of radiant energy [received by the light collector and] 
detected by the at least one photosensor is indicative of relative movement between the tubular 
member and the light blocking member. 

8. An optical transducer according to claim 7, wherein the light blocking member 
comprises at least one float that is adapted to ride on an upper surface of a liquid that may be 
present in the tubular member, 

9. (Amended) An optical transducer according to claim 8, wherein the light source is 
positioned at [an upper] one end of the tubular member coincident with the bore, 

10_ (Amended) An optical transducer according to claim 7, and further comprising a 
shaft having one end comiected to the light blocking member and an opposite end extending out 
of the tubular member, wherein the amount of radiant energy [received by the light collector and] 
detected by the at least one photosensor is indicative of linear shaft movement. 
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11. An optical transducer accorOing xo claim 1 0, wherein the light blocking member is 
located between the light source and the at least one photosensor. 

12. An optical transducer according to claim 6, wherein the light blocking member 
comprises an enclosed vial with a fluent light blocking material filling a ponion of the vial, a 
window being formed at a position in the vial absent the fluent material; 

wherein rotation of the optical transducer causes the fluent material to flow under 
gravity and thereby change the position of the window of the light blocking member and thus the 
position of the radiant energy incident on the light collector. 

1 3. An optical transducer according to claim 1 2, wherein the fluent material 
comprises a relatively opaque liquid. 

1 4. An optical transducer according to claim 1 3, wherein the fluent material 
comprises granular material. 

1 5. (Amended) An optical transducer according to claim 1 2, whenrin the enclosed vial 
is arcuate-shaped, and the ^§Jnt collector includes an arcuate-shaped section a4iacent the vial. 

16. An optical transducer according to claim 12, wherein the enclosed vial is ring- 
shaped, and the light collector includes a ring-shaped section adjacent the vial. 

1 7. An optical transducer according to claim 6, wherein the light blocking member is 
located between the light source and the at least one photosensor. 

IS. An optical transducer according to claim 1 7, wherein the base member is 
positioned in a liquid and is adapted to extend beyond an upper surface of the liquid, the light 
blocking member comprising the upper surface of the liquid, such that the amount of radiant 
energy received by the light collector and detected by the at least one photosensor is indicative of 
liquid level. 

19. An optical nansducer according to claim 6, wherein the light blocking member 
comprises a disk roiaiable about a central disk axis and a window fonned on the disk, and ftinher 
wherein the light collector has an arcuate section in alignment with the window of the light 
blocking member, such that rotation of the disk about the cenual disk axis with respect to the 
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light collector varies the position of the radiant energy incident on the arcuate section of the light 
collector to thereby indicate relative angular displacement between the disk and the light 
collector. 

20. An optical transducer according to claim 19, wherein the light collector extends in 
a continuous circle such that a rotational position of the disk with respect to the light collector 
can be detected over 360 degrees. 

2 J . An optical transducer according to claim 20, wherein the window of the light 
blocking roember is arranged to project radiant energy into the tunnel at an acute angle with 
respect to a central axis of the tunnel. 

22. An optical transducer according to claim J , wherein the light source is arranged to 
project radiant energy into the tunnel at an acute angle with respect to a central axis of the tunnel. 

23. An optical transducer according to claim I , and further comprising a plurality of 
light collectors in side-by-side relationship, such that movement of the incident radiant energy 
across and along the light collectors can be detected. 

24. (Amended) An optical transducer according to claim 23, wherein each light 
collector has opposite ends, and fiJnher wherein the at least one photosensor comprises first and 
second photosensors positioned for delecting the [intensity] amount of radiant energy at the 
opposite ends of each hgbt collector. 

25. (Amended) An optical transducer according to claim 1 , wherein the at least one 
photosensor comprises first and second photosensors positioned for detecting the [intensity] 
amount of radiant energy in the tunnel at spaced locations. 

26. An optical transducer according to claim I , and fimher comprising a light 
blocking member having a flexible plate, a first end of the flexible plate being fixedly mounted 
with respect to the light source and a second firee end adjacent the light collector, the free end 
being movable in refuse to an applied force to thereby change a length of the light collector 
exposed to the radiant energy. 
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27, An optical transducer according p claim 1 , and further comprising a light 
blocjung member having a relatively stiff plate, a first end of the plate being rotatably mounted 
with respect to the light source about a pivot joint and a second free end of the plate being 
adjacent the light collector, the plate being roiatable about the pivot joint in response to an 
applied force to thereby change a length of the light collector exposed to the radiant energy. 

28, An optical transducer according to clann 1 , wherein a portion of the transmined 
radiant energy exits the tunnel through the window. 

29, (Amended) A method of detecting relative position between a first object and a 
second object, the method comprising: 

forming an elongate light collector on the first object, the elongate light collector 
including a tunnel and a collector window that extends along a length of the mnnel; 

projecting radiant energy into the mnnel from the second object; 

transmitting the radiant energy along a length of the tunnel with a portion of the 
transmitted radiant energy exiling the tuimel to thereby vaty the intensity of light along the tunnel 
length; and 

detecting [the] m amount of thg jransmined radiant energy [at a location in the 

tunnel]; 

wherein the [intensity] detected amount of radiant energy [at the tuimel location] 
is indicative of the relative position between the first and second objects. 

30, A method according to claim 29, wherein a portion of the iransmiued radiant 
energy exits the timnej through the window, 

31, A method according to claim 29, wherein the window is formed as an open gap in 
the base memb^, 

32, A method according to claim 3 1 , wherein a width of the gap is less than a cross 
dimension of the open channel. 

33, A method according to clmro 29, wherein a width of the window is less than a 
cross dimension of the open channel. 
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